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(54) ADHESIVE FILM 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain an adhesive film having low 
stress, low-temperature adhesiveness and low hygroscopicity by 
using a polyimide resin obtained by reacting a tetracarboxylic acid 
dianhydride containing a specified tetracarboxylic acid dianhydride in 

a specified ratio with a diamine containing a siloxane-type diamine V if 

in a specified ratio. n i' y [' Jj o 

SOLUTION: There is used a polyimide resin obtained by reacting a " to- ""'^f' ' ci?" 

tetracarboxylic acid dianhydride containing at least 30 mol.% 
tetracarboxylic acid dianhydride of formula I (wherein n is 2-20) with 
a diamine containing at least 3 mol.% siloxane-type diamine of 
formula II (wherein Q1 and Q2 are each a 1-5C alkylene or 
phenylene; Q3, Q4, Q5 and Q6 are each a 1-5C alkyl, phenyl or 
phenoxy; and p is 1-50). It is also possible to form an adhesive film 
from a mixture comprising 100 pts.wt. this polyimide resin, 0-200 
pts.wt. thermosetting resin and 0-8,000 pts.wt. filler. This adhesive 

film can be desirably used for the die bonding of copper lead frames. >* l N_ 5)( -i :_j-o-M J—^-^, Jl 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Formula (I) 
[Formula 1] 



CO 



CO 




O O 
II II 
C - O - (CH 2 ) n -O-C 




CO. 



CO' 



(I) 



(The integer of n=2-20 is shown among a formula.) The tetracarboxylic dianhydride and the formula (II) in which the 
tetracarboxylic dianhydride expressed contains more than 30 mol % of all tetracarboxylic dianhydride 
[Formula 2] 

Q a r 



H*N-Qi-S I 



O-S i 



Qe J P 



-Q«-NH 2 (II) 



( — Q1 and Q2 show the alkylene group of carbon numbers 1-5, or a phenylene group independently among a 
formula, respectively, Q3, Q4, Q5, and Q6 show the alkyl group, phenyl group, or phenoxy group of carbon numbers 
1-5 independently, respectively, and p shows the integer of 1-50.) — adhesive film which comes to contain the 
polyimide resin with which the siloxane system diamine expressed makes the diamine containing more than 3 mol % 
of all diamines react, and is obtained. 

[Claim 2] (A) the polyimide resin:100 weight section which the tetracarboxylic dianhydride in which the 
tetracarboxylic dianhydride of a formula (I) contains more than 30 mol % of all tetracarboxylic dianhydride, and the 
diamine in which the siloxane system diamine of a formula (II) contains more than 3 mol % of all diamines are made 
to react, and is obtained Adhesive film which receives and comes to contain the (B) thermosetting resin:0 - 200 
weight section and the (C) fillenO - 8000 weight section. 



[Translation done.] 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

KKdrf the Invention] This invention relates to the adhesive film used as the cementing material of die bonding 
material, i.e., the charge, of supporter material, such as a semiconductor device and leadframes. such as IC and LSI, 
and an insulating support substrate. 

[Description of the Prior Art] Conventionally, an Au-Si eutectio alloy, solder, or a silver paste is used I ^r junction of 
IC LSI and a leadframe. Although thermal resistance and moisture res.stance are h.gh an Au-S. eutect.c alloy 
t nds to break, when it applies to a large-sized chip, since the modulus of elasticity .s large and also has an 
expensive difficulty. Although solder is cheap, thermal resistance is inferior, and a modulus of eU.sfc.ty ,s high like 
an Au-Si eutectio alloy, and still more difficult to apply to a large-sized chip. ******** and a s.lver paste are cheap, 
mature resistance is high and a modulus of elasticity is also the lowest in the three ^^^^r Tt is 
since it also has thermal resistance applicable to a 350-degree C thermocompress.on bond.ng mold w.re bonder it .s 
the mainstream of the charge of adhesion material of current Ha IC and LSI and a lead frame. However , *hen ,t .s 
going to join a leadframe to IC or LSI with a silver paste while high integrat.cn of IC or LSI progresses .n recent 
years and the chip is enlarged in connection with it. difficulty is followed on opening a s.lver paste all over a ch.p and 

fo003i n micro electro nick Manufacture ring and - The adhesive film for die bond which filled up thermoplastics with 
£e cond ctive fSer wis Reported to testing (MICROELECTRONIC MANUFACTURING AND TESTING ; October 
1 985). To near the melting point of thermoplastics, this raises temperature and carr.es ou .press unzat 
[0004] Moreover, this invention persons proposed previously the adhesive film us.ng ! specrfic poly.m.de res.n . and the 
adhesive film for die bond which contains a conductive filler or an .norgan.c filler .n th.s (others L JP.7-228697.A / 
JP.6-145639.A and ]). 

[Sem(s) to be Solved by the Invention] said micro electro nick Manufacture ring and - If thermoplastics wit h 
the low me ting point is chosen and used for the adhesive film reported by testmg. there w.ll be few damages ^wh ch 
can make adhesion temperature low and give it to chips, such as oxidization of a leadframe. and .t w.ll end but s.nce 
adhesive strength is low at the time of heat heat treatments after die bond (for example, w.re bond, a closure 
process etc.) cannot be borne. If the thermoplastics with the high melting po.nt wh.ch can be equal to heat 
treatment is used, adhesion temperature will become high and a leadframe will tend to rece.ve damages, such as 

[ofoofsince it can paste up at low temperature comparatively and the adhesive film which this invention , persons 
Proposed previously has adhesive strength at the time of good heat, it can be used su.table for 42 alloy leadframe as 
an object for die bond. However, the copper leadframe which is beginning to be used .n recent years tends to 
receive oxidization, and in order to avoid the damage by oxidization there, an adhes.ve film wh.ch can be pasted up 
at temperature still lower than the above-mentioned adhesive film is desired. Moreover, s.nce a thermally 
conductive low insulating support substrate has a large coefficient of thermal expans.on and curvature and the 
absorptivity which becomes empty are also high at the time of heating junct.on. .f an adhesive film absorbs the 
moisture, dependability will be spoiled at the time of the heat of a semiconductor package. Then, .n add.t.on to the 
low-temperature adhesive property, low hygroscopicity is also desired in this case. This .nvent.on a.ms at offenng an 
adhesive film adhesive [ which can use suitable also for a copper leadframe and it ,s not only used for 42 alloy 
leadframe as an object for die bond, but can be used still more suitable also for an .nsulat.ng support substrate / the 
low stress and low-temperature adhesive ], and low hygroscopic. 
[0007] 

[Means for Solving the Problem] This invention is a formula (I). 
[Formula 3] 

O o 
II II 

^CO^^wC-O- (CHz) n-O-C^^W CO. 

O "V ° 





CO' co ... ( I ) 
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(- the integer of n=2-20 is shown among a formula.) ~ the tetracarboxylic dianhydride in which the tetracarboxylic 
dianhydride expressed contains more than 30 mol % of all tetracarboxylic dianhydride. and formula (II) 
[Formula 4] 



Q 



'3 



Q 



Qs I 



H,N-Qi-Si — |-0-S Q«-NH, (II) 
I 

Qe - 1 P 



(- Q1 and Q2 show the alkylene group of carbon numbers 1-5. or a phenylene group independently among a 
formu a respect^. Q3. Q4. Q5. and 06 show the a.kyl group, phenyl group, or phenoxy group of carbon numbers 
iT^ptSSl respectively, and p is the integer of 1-50.) - the adhesive film which comes to conta.n the 
poMmfde resin w^ which the'si.oxane system diamine expressed makes the diamine ^^IZn^elT-Bof 
of all diamines react and is obtained — it comes out. In addition, as an alkylene group of the carbon numbers 15 of 
Q1 and QTther e e a a C r e methylene, ethylene, trimethy.ene. tetramethy.en pentamethy.ene ethane Uhere are methyl, 
ethyl Propyl butyl, pentyl. etc.. for example as an alkyl group of the carbon numbers 1-5 of Q3 Q4 Q5 and QB. 
£md iSSL abole-mentioned polyimide resin (A) 100 weight section, the above-mentioned -^""^^J* R 
the (B) thermosetting resin:0 - 200 weight section and the (C) filler* - 8000 weight sect.cn conta.n further, and can 
also be used as an adhesive film. 

[Embodiment of the Invention] As tetracarboxylic dianhydride of a formula (I) which is one of 

materials of the polyimide resin concerning the adhesive film of th.s invention When n is 2-5. 1. 2 (ethylene; screw 
SSate 2 anhydride). When 1. 3-(trimethy.ene) screw (trime.litate 2 anhydride). 1 . 4-(tetrame hy.en) screw 
(trimellitate 2 anhydride), 1. 5-(pentamethylene) screw (trimellitate 2 anhydride), and n are 6-20 1 , 6 
SmXlene) screw trimellitate 2 anhydride). 1. 7-(heptamethy.ene) screw (trimel itate 2 anhydnde) 1 8- 
oaameth^lene) screw (trime.litate 2 anhydride). 1. 9-(nonamethylene) screw (tr.meH.tate 2 anhydnde), 1 10 (deca 
methylene) screw (trimellitate 2 anhydride). 1. 12-(dodeca methylene) screw (tnmellrtate 2 anhydnde There are 1, 
Te-Thexadecamethylene) bis-trimellitate 2 anhydride. 1. a 18-(OKUTA deca methylene) screw (tnmellrtate 2 

anhydride) etc., and these two or more sorts may be used together. MnriAo 

Po] The above-mentioned tetracarboxylic dianhydride is compoundable from tnmelht.c anhydnde mono-chlonde 
and corresponding diol. moreover, the amount in which the ab ove-mentio ned I f etraca *°^^ js more 

contained to all tetracarboxylic dianhydride - more than 30 mol % - des.rable - more than 50 mol % t .s more 
ttan 70 mol % still more preferably. It becomes [ the temperature at the t.me of adhesion of an adhes.ve film ] h.gh 
that it is less than T 30 mol % ] and is not desirable. 

[001 1] As teti^carboxylic dianhydride which can be used with the tetracarboxylic dianhydnde of a «"j£®For 
example, pyromellitic acid 2 anhydride, 3. 3'. 4. and 4'-diphenyl tetracarboxylic d-anhydnde 2. 2 , 3, and 3 d.phenyl 
tetracarboxylic dianhydride. 2. and 2-screw (3, 4-dicarboxy phenyl) propane 2 anhydnde. 2 and 2-screw (2 3 
dSoS ^pnenyTpZane 2 anhydride, 1 and 1-screw (2. 3-dicarboxy phenyl) ethane 2 anhydride. 1. and 1-screw 
S 4-dicarboxy phenyl) ethane 2 anhydride. Screw (2, 3-dicarboxy phenyl) methane 2 anhydnde. screw (3. 4- 
dicarboxy phenyl) methane 2 anhydride. Screw (3. 4-dicarboxy phenyl) sulfone 2 anhydnde . 3 , 4 and 9. 10-perylene 
tet?acarb^oS d anhydride. Screw (3. 4-dicarboxy phenyl) ether 2 anhydride, benzene -1,2 3. 4-tetracarboxyl.c 
dtanhydrid^ 3 4 Tend 4'4enzophenone tetracarboxylic dianhydride. 2 and 3. 2'. 3-benzophenone tetracarboxylic 
dianhydride'. 2 3 3 and 4-benzophenone tetracarboxylic dianhydride. 1, 2 and 5 6-naphtha ene tetracarboxylic 
dianhydride 2 3 6 7-naphtha.ene tetracarboxylic dianhydride. 1, 2 and 4 5-naphtha lene-tetracarboxyl c 
dianhydride 1 4 and 5. 8-naphthalene-tetracarboxylic dianhydride, [0012] 2, 6-d.ch.oro napnthalen - ^ 4 5 8 
tetracarboxylic dianhydride. 2. 7-dich.oro naphthalene - 1. 4 5. 8-tetracarboxy..c f^J^j^^ 
KURORU naphthalene - 1. 4. 5. 8-tetracarboxylic dianhydnde, Phenanthrene - 1 10-t^acarboxyhc 
dianhydride. pyrazine - 2. 3. 5. 6-tetracarboxylic dianhydride, Thiophene - 2 3. 4. 5-tetracarboxyl,c dianhydnde. 2 
and 3 3\ and 4'-biphenyl tetracarboxylic dianhydride, 3. 4. 3'. and 4--biphenv tetracarboxyhc *anhydnde 2 and 3 2 , 
and 3-b phenyl tetracarboxylic dianhydride. Screw (3. 4-dicarboxy phenyl) d.methyls.lane 2 anhydride screw (3. 4 
dicarboxy phenyl) methylphenyl silane 2 anhydride. Screw (3. 4-dicarboxy phenyl) d.phenyl s.lane 2 anhydnde, 1 4 
screw (3 4-dicarboxy phenyl dimethylsilyl) benzene 2 anhydride. 1. 3-screw (3. J" Joarboxy phenyl) - 1 . 1 . 3. and 3 
tetramethyl JISHIKURO hexane 2 anhydride, p-phenylene screw (tnmellrtate anhydnde). [0013] Ethylene 
tetracarboxylic dianhydride. 1. 2 and 3. 4-butane tetracarboxylic dianhydr^e Decahydronaphthalene - - I. 4 5 8 
tetracarboxylic dianhydride. 4. 8-dim thyl - 1. 2. 3. 5. 6. 7-hexahydro naphthalene - 1. 2, 5. 6-tetracarboxyl.c 
SXTcyXenLe - . 2. 3, 4-tetracarboxy.ic dianhydride. pyrrolidine - 2. 3. 4. 5-tetracarboxyl,c dianhydr.de. 

SZo^ne tetracarboxylic dianhydride. a scr w (exo-bicyc.o [2. 2 1] heptane -2 3-d.carb oxyhc ^acid 2 
anhydride) sulfon , Bicycle -(2. 2. 2)- The oct (7)-ens 2. 3. and 5. 6-tetracarboxyhc d.anhydnde land. 2 screw (3. 
4-dicarboxy phenyl) hexafluoropropane 2 anhydride. 2 and 2-screw [4-(3. 4-d,carboxy phenoxy) pheny ] 
hexafluoropropane 2 anhydride. 4 and 4'-screw (3. 4-dicarboxy phenoxy) diphenyl sulfide 2 anhydnde. 1 4-screw (2 
hyoroxy hexafluoro isopropyl) benzene screw (trimellitic acid 2 anhydride). 1. 3-screw (2-hydroxy ' hexafluoro 
Tsopropyl) benzene screw (trimellitic acid 2 anhydride). The 5-(2. 5-dioxo tetrahydro fur..)-3-methyl-3-cyclohexene 
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-1. 2-dicarboxylic acid 2 anhydride, tetrahydrofuran - There is 2, 3. 4. and 5-tetracarboxylic dianhydride etc., and 
two or more kinds may be mixed and used. . 
0014 As siloxane system diamine of one formula (II) of other manufacture raw matenals of the P^-de «-es,n 
concerning the adhesive film of this invention When p is 1, it .s 1, 1. 3. and 3-tetramethyl - 1. 3-screw (4 
aminophenyl) disiloxane, The 1. 1. 3, and 3-tetra-phenoxy -1. 3-screw (4-am.noethyl) d.s.loxane The 1 1. 3, and 3 
tetra-pheny -1 3-screw (2-aminoethyl) disiloxane. The 1. 1, 3. and 3-tetra-phenyl -1. 3-screw (3-am.nopropyl) 
d!s oxane 1 1 3 and 3-tetramethyl - 1. 3-screw (2-aminoethyO disiloxane. 1 1. 3. and 3-t tramethyl - 1 3-screw 
S-aminopropy ) disiloxane. 1. 1. 3. and 3-tetramethyl - There are 1. 3-screw (3-amino butyl) d.s.loxane, 1. the 3- 
dimethyl -1 3-dimethoxy -1. 3-screw (4-amino butyl) disiloxane. etc.. and ,t ,s [0015]. When p .s 2 1. 1 3 3 5 and 
5-Texa methyl -1. 5-screw (4-aminophenyl) trisi.oxane. The 1. 1. 5, and 5-tetra-pheny. -3. the 3-d.methy. -1. 5- 
screw (3-aminopropyl) trisiloxane. The 1. 1. 5. and 5-tetra-phenyl -3. 3-dimethoxy -1. 5-screw (4-am.no butyl) 
tris^xane The 1. 15 and 5-tetra-pheny. -3. 3-dimethoxy -1. 5-screw (5-amino penty.) tns.loxane. 1.1 5, and 5- 
tetramethyl - 3 and 3-dimethoxy -1 . 5-screw (2-aminoethyl) trisiloxane. 1 . 1 . 5, and 5-tetramethyl - 3 and 3 
SS-1, 5-screw (4-amino butyl) trisi.oxane. 1. 1. 5. and 5-tetramethy. - 3 and 3-d.methoxy -1 . 5-screw (5- 
amino penty.) trisiloxane. 1 . 1 . 3. 3, 5, and 5-hexa methyl -1 . 5-screw (3-am.nopropyl) tns.loxane. There are M . 1 . 3. 
3 5 and 5-hexa ethyl -1. 5-screw (3-aminopropyl) trisiloxane. 1. 1, 3, 3 and 5. 5-hexa propyl -1. 5-screw (3- 
aminopropyl) trisiloxane. etc., and it is [0016]. It is [Formula 5] when p is 3-50. 



CH, 

I 

H, N — (CH S ) ,-S i 



CH 3 -i 



O-S i 

I 



CH, L CH, -10 



-(CH,) ,-NH, 



[Formula 6] 



CH, r CH s 1 

I 



H» N— (CH,) ,-S i 



CH, 



O-S 1 



CH, -20 



(CH,) ,-NH, 



[Formula 7] 



CH, r 

I 



H 2 N— (CH,) ,-S i 



CH, 



CH, -i 

I 

O-S i 



CH, -38 



(CH S ) ,-NH, 



There is ** and these may use two or more sorts together, the siloxane system d.am.ne of a formula (II) ~ all 
diamines - receiving - more than 3 mol % - it considers as more than 5 mol % and the d.am.ne .n wh.ch more 
than 10 mol % is contained still more preferably preferably. Less than [ 3 mol % ]. low stress, a low-temperature 
adhesive property, and the property of low hygroscopicity cannot be demonstrated ^ 
[0017] Other diamines can be used together with the siloxane system diamine of a formula (II) As other d.am.nes 
which can be used together. 1 ,2-diaminoethane. 1. 3-diaminopropane. 1 .4-diam.nobutane. 1,5-d.am.nopentane 1. 6- 
diaminohexan. 1. 7-diamino heptane. 1. 8-diamino octane, 1. 9-diamino nonane. Ahphafc ser.es d.am.nes. such as 1. 
10-diamino decane, 1. and 1 1-diamino undecane. 1. and 12-diamino dodecane. o-phenylened.am.ne, m- 
phenylenediamine, p-phenylene diamine. 3 and 3'-diamino diphenyl ether 3 4-d.am.no d.phenyl ether 4 and 4- 
diamino diphenyl ether. 3. and 3'-diamino diphenylmethane, 3. 4'-diamino d.phenylmethane. 4, and 4-d.am.no 
diphenylmethane. 3 and 3'-diamino diphenyl difluoromethane. 3, 4-diamino diphenyl drfluoromethane. 4 and 4 - 
diamino diphenyl difluoromethane. 3. and 3'-diaminodiphenyl sulfone. A 3 4 -d.am.nod.phenyl sulfaie 4^, .nd 4 - 
diaminodiphenyl sulfone. 3. and 3'-diamino diphenyl sulfide. 3. 4'-diam,no d.phenyl sulfide. 4. and 4 -d^m.no d.phenyl 
sulfide [0018] 3 and 3'-diamino diphenyl ketone. 3. 4-diamino diphenyl ketone. 4 and 4 -d.am.no d.phenyl ketone 2, 
and 2-screw (3-aminophenyl) propane, 2 and 2'-(3. 4-diamino diphenyl) propane 2. and I 2"screw (4-am.nophenyl) 
propane. 2 and 2-screw (3-aminoph nyl) h xafluoropropane. 2. and 2-<3. 4'-d.am.no d.phenyl) hexafluoropropane. 2 
and 2-screw (4-aminophenyl) hexafluoropropane. 1, 3-screw (3-amino phenoxy) b nzene. 1. 4-scr w (3-am.no 
phenoxy) benzen . 1. 4-screw (4-amino phenoxy) benzene. A 3 and 3'-(1. 4-phenylene screw (1-methylethyl.dene)) 
L-aniline. 3. a 4'-(1. 4-phenylene screw (1-m thylethylidene)) bis-aniline, A 4 and 4-(1. 4-phenylene screw (1- 
methylethylidene)) bis-aniline, 2 and 2-scr w (4-(3-amino phenoxy) phenyl) propane, 2 and 2-screw (4-(4-am.no 
phenoxy) phenyl) propane. 2 and 2-screw (4-(3-amino phenoxy) phenyl) hexafluoropropane. 2 and 2-scr w (4 (4 
amino phenoxy) phenyl) hexafluoropropane. A screw (4-(3-amino phenoxy) phenyl) sulfide a screw (4-(4-am.no 
phenoxy) phenyl) sulfide, Aromatic series diamines, such as a screw (4-(3-am.no phenoxy) phenyl) sulfone and a 
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screw (4-(4-amino phenoxy) phenyl) sulfone. can be mentioned. 

[0019] The condensation reaction of tetracarboxylic dianhydride and diamine is performed in an organic solvent In 
this case it is desirable equimolar or to us tetracarboxylic dianhydride and diamine by equ.molar mostly, and the 
addition sequence of each component has it. [ arbitrary ] As an organic solvent to be used, there are 
dimethylacetamid . dimethylformamide, a N-methyl-2-pyrrolidone. dimethyl sulfoxide, a hexa methyl phosphoryl 
amide, m-cresol. an o-KURORU phenol, etc. 

[0020] 80 degrees C or less of reaction temperature are 0-50 degrees C preferably. The viscosity of reaction 
mixture rises gradually as a reaction advances. In this case, the polyamide acid which is the precursor of poly.mide 

[0021] The dehydration ring closure of the above-mentioned reactant (polyamide acid) can be carried out. and 
polyimide can obtain it. A dehydration ring closure can be performed using the approach and the chem.cal approach 
of heat-treating at 120 degrees C - 250 degrees C. In the case of the approach of heat-treating at 120 degrees ; C 
250 degrees C. it is desirable to carry out removing the water produced in dehydration out of a system. Under the 
present circumstances, azeotropy removal of the water may be carried out using benzene, toluene, a xylene, etc. In 
addition in this invention, polyimide and its precursor are named polyimide resin generically. There are some which 
the polyamide acid besides a polyamide acid imide-ized partially in the precursor of polyimide. 

[0022] When carrying out a dehydration ring closure by the chemical approach, carbodiimide compounds, such as an 
acid anhydride of an acetic anhydride, a propionic anhydride, and a benzoic anhydride and dicyclohexylcarbodiim.de, 
etc are used as a ring closure agent At this time, ring closure catalysts, such as a pyridine, an isoqu.nol.ne, a 
trimethylamine. aminopyridine, and an imidazole, may be used if needed. As for a ring closure agent or a ring closure 
catalyst it is desirable to use it in 1-8 mols to one mol of tetracarboxylic dianhydride, respectively. Moreover, in 
order to raise adhesive strength, a silane coupling agent a titanium system coupling agent the Nonion system 
surfactant a fluorochemical surfactant a silicone system additive, etc. may be suitably added to poly.rn.de resin. 
[0023] The adhesive film of this invention makes the above-mentioned polyimide resin contain thermosetting res.n 
and/or a filler, and can also be used as an adhesive film. When using thermosetting resin, it chooses out of the resin 
which contains an epoxy resin, phenol resin, and a hardening accelerator as thermosetting res.n (B). or the imide 
compound which has at least two thermosetting imide radicals in 1 molecule. 

[0024] The adhesive film in the case of using the thermosetting resin containing an epoxy res.n, phenol res.n, and a 
hardening accelerator as thermosetting resin (1) Tetracarboxylic dianhydride in which the tetracarboxylic 
dianhydride of a formula (I) contains more than 30 mol % of all tetracarboxylic dianhydride, The poly.m.de res.n 
(A> 100 weight section from which the diamine of a formula (II) makes the diamine which conta.ns more than 10 mol 
% for all diamines react and is obtained. Epoxy resin; As opposed to the 0 - 200 weight section and the phenol res.n; 
epoxy resin 100 weight section The 0-150 weight section and a hardening accelerator; to the epoxy res.n 100 
weight section. 0-50 weight section is dissolved in an organic solvent and it is (2). It applies on a base film and can 

manufacture by what is heated. 1 

[0025] When thermosetting resin is the imide compound which has at least two thermosetting im.de radicals .n 1 
molecule (1) Tetracarboxylic dianhydride in which the tetracarboxylic dianhydride of a formula (1) conta.ns more than 
30 mol % of all tetracarboxylic dianhydride. The polyimide resin (A);100 weight section from which the diamine of a 
formula (II) makes the diamine which contains more than 10 mol % for all diamines react, and is obtamed. And the 
imide compound which has at least two thermosetting imide radicals in 1 molecule; the 0 - 200 weight section is 
dissolved in an organic solvent and it is (2). It applies on a base film and is manufactured by what is heated. 
[0026] When making a filler contain, as a filler (C), there are mineral matter fillers, such as conductive fillers, such as 
silver dust gold dust, and copper powder, a silica, an alumina, a titania. glass, an iron oxide and a ceramic etc. 
[0027] A filler is added after dissolving polyimide resin in an organic solvent, the adhesive film of filler content 
accepts the need, and other components are added, and it is mixed and kneaded. The obtained paste-like mixture is 
applied, heated and manufactured to homogeneity on a base film. 

[0028] In addition, the adhesive film which made thermosetting resin contain has the description to which the shear 
adhesive strength at the time of heat becomes high. However, since the Peel adhesive strength at the t.me of heat 
declines conversely, it is good to consider as the adhesive film of thermosetting resin content or not containing, and 
to use properly according to the purpose of use. In addition, thermosetting resin is resin which forms the three 
dimension-network structure with heating and is hardened here. 

[0029] the case where thermosetting resin is made to contain — the amount of thermosetting resin the 
polyimide resin (A) 100 weight section — receiving — the 0 - 200 weight section — it considers as the 0 - 100 
weight section preferably. If the 200 weight sections are exceeded, a film plasticity will worsen. 
[0030] When choosing the resin containing an epoxy resin, phenol resin, and a hardening accelerator as 
thermosetting resin, the epoxy resin used has the epoxy resin of the glycidyl ether mold of a phenol des.rabl to 
intramolecular from the point of hardenability or a hardened material property including at least two epoxy groups^ 
As such resin, bisphenol A, bisphenol A D. Bisphenol S, Bisphenol F or the condensate of halogenation bisphenol A 
and epichlorohydrin. the glycidyl ether of ph nol novolak resin, the glycidyl ether of or sol novolak res.n. the glycidyl 

ther of bisphenol A novolak resin, etc. ar mention d. the amount of an epoxy resin — the polyimide r sin 100 
weight section — receiving — the 0 - 200 weight section — it is the 0 - 100 weight section preferably, and if the 
200 weight sections are exceeded, a film plasticity will worsen. 

[0031] The phenol resin used has at least two phenolic hydroxyl groups in a molecule, and for example, phenol 
novolak resin, cresol novolak resin, bisphenol A novolak resin, a Polly p-vinyl phenol, phenol aralkyl res.n, etc. are 



UP, 11-092744, A] 



5/7 ^— V 



mentioned as such resin, the amount of phenol resin — the epoxy resin 100 weight section — receiving ; — the 0 - 
150 weight section — it is the 0-120 weight section preferably. Hardenability will become inadequate if the 150 
weight sections are exceeded. 

[0032] If it is used in order for a hardening accelerator to stiffen an epoxy resin, there will be especially no limit. As 
such a thing imidazole-derivatives, dicyandiamide derivative, dicarboxylic acid dihydrazide, tr.phenyl phosph.ne, 
tetra-phenyl phosphonium tetraphenylborate. 2-ethyl-4-methylimidazole-tetraphenyl borate, 1, and 8-d.azab.cyclo 
(5 4 0) undecene-7-tetraphenyl borate etc. is used. These may use two or more sorts together, the amount of a 
hardening accelerator — the epoxy resin 100 weight section — receiving — 0 - 50 weight section — it is 0 20 
weight section preferably, and if 50 weight sections are exceeded, preservation stability will worsen. 
[0033] If the organic solvent used in the case of manufacture of the above-mentioned adhesive film can dissolve, 
knead or distribute an ingredient to homogeneity, there is no limit, for example, it has dimethylformamide, 
dimethylacetamide, N-methyl pyrrolidone, dimethyl sulfoxide, diethylene-glycol wood ether, toluene, benzene, a 
xylene, a methyl ethyl ketone, a tetrahydrofuran. ethylcellosolve, ethylcellosolve acetate, butyl cellosolve, dioxane. 

etc 

[0034] When using the imide compound which has at least two thermosetting imide radicals into 1 molecule as 
thermosetting resin, as an example of the compound, there is an imide compound expressed with following formula 
(HI)- (V) besides altbismaleimide benzene, meta-bismaleimide benzene, PARABISU maleimide benzene, 1, 4-screw 
(p-maleimide cumyl) benzene, 1, and 4-screw (m-maleimide cumyl) benzene. 
[0035] 




•••(III) 

X shows O, CH2, CF2, S02, S, CO, C (CH3)2, or C(CF3) 2 among [type (III), R1, R2, R3, and R4 show hydrogen, a 
low-grade alkyl group, a lower alkoxy group, a fluorine, chlorine, or a bromine independently, respectively, and D 
shows the dicarboxylic acid residue which has an ethylene nature partial saturation double bond. J 
[0036] 
[Formula 9] 
O 



D 




-(IV) 



Y shows O, CH2, CF2, S02, S, CO, C (CH3)2, or C(CF3) 2 among [type (IV), R5, R6, R7, and R8 show hydrog n, a 
low-grade alkyl group, a lower alkoxy group, a fluorine, chlorine, or a bromine independently, respectively, and D ** 
dicarboxylic acid residue which has an ethylene nature partial saturation double bond. ] 
[0037] 



[Formula 10] 
H C = C H 



H C = C H 



H C = C H 



O = C 




= O 



o = c 



C H : 




= O 



O = C 



C H : 




= O 



... (V) 



m shows the integer of 0-4 among [type (V). ] 

[0038] the amount of the imide compound used by this invention — the polyimide resin 100 weight section — 

rec iving — the 0 - 200 weight section — it is the 0-100 weight section pr ferably. If the 200 weight sections are 

exceeded, a film plasticity will worsen. 

[0039] As an imide compound of a formula (HI), for example 4 and 4-bismaleimide diphenyl ether, 4 and 4- 
bismaleimide diphenylmethane, 4, and 4-bismaleimide -3, 3 -dimethyl-diphenylmethane, 4 and 4-bismaleimid 
diphenylsulfone, 4, and 4-bismaleimide diphenyl sulfide, 4 and 4-bismaleimide diphenyl ketone, 2, and 2-screw (4 
maleimide phenyl) propane, 4, and 4-bismaleimide diphenyl fluoro methane, 1, 1, 1, 3 and 3, 3-hexafluoro - There is a 
2 and 2-screw (4~maleimide phenyl) propane etc. 
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1-00401 As an imide compound of a formula (IV). for example The screw [4-(4-maleimide phenoxy) phenyl] ether. 
Screw [^StUSTSLnoxy) phenyl] methane, screw [4-(4-maleimide phenoxy) phenyl] fluoro methane. A screw 
uXmaleimide phenoxy) phenyl] sulfone. a screw [4-(3-maleimide phenoxy) phenyl] sulfone, A screw [4-(4- 
l ^Sdl ohenoxy) phenyl] sulfide, a screw [4-(4-maleimide phenoxy) phenyl] ketone. There are 2 and 2-scr w [4- 

propane. 1. 1, 1. 3 and 3. -2. 3-hexafluoro 2-screw [4-(4-ma.eim,de phenoxy) phenyl] 

rooSlHntrder to promote hardening of these imide compound, a radical polymerization agent may be used. As a 
[0041J In order to Dr °™*; na * t , cyc | ohexy | su | fo nyl peroxide, isobutyryl perox.de. benzoyl perox.de. 

conduct.v.ty or tmxo py | ow -fever expansibility and low mo.sture absorpt.on to 

ad°hes^es These con^iv ^^fi.tr or a mineral matter filler can also mix and use two or more sort. Moreover, a 
SSI SS matter fi.ler may be mixed and used in the range which does not spo.l phys.ca. 

rOM^e' amount of a filler - the polyimide resin 1 00 weight section - receiving - the 0 - 8000 weight section - 
-Tistt range of the 0 - 4000 weight section preferably. If [ than the 8000 weight secfons ] more, an adhes.ve 

KrMixi'and kneading at the time of using a fi.ler can be performed combining suitably dispersers. such as the 

iSfiffS-in: ^^^^^ used the obtained varnish or paste-like mix^re after 

S anT42 ahoy leTdframe a copper leadframe. polyimide. an epoxy resin, and poly.m.de system res.n. and a 

materia? wS . were described above, heating sticking by pressure is carried out and both are pasted up. Whenever 

[ stoving temperature ] is usually for 100-300 degrees C and 0.1 - 300 seconds. 

[0047] 

thermometer, an agitator, and calcium chloride tubing [** 11] 
CH. r CH, -i 

I 

■O-S 1 — 1- (CH,) ,-NH, 



H» N— (CH,) ,-S i 



CH, 



CH, J 10 



g [ 45 0 ] (0 05 mols) and 2. and 2-screw (4-(4-amino phenoxy) phenyl) propane 20.5g (0.05 mols) I was i"***. and 

for 2 < nours The ^reaction mixture was poured out underwater, the polymer which precp.tated was extracted by 
filtration, it dried and polyimide resin (A) was obtained addition in Table 1 

[0048] The varnish of No.1-3 was prepared as shown in one to example 3 rec.pe (Table 1). In addition, .n Table i. 

various notations are following semantics. m occ-n^nmnnn !«u makp 

YDCN-702 : Tohto Kasei. cresol novolak mold epoxy (weight per epoxy equwalent 220 Mtt^H^ 

phenyl phosphonium TETORAFENIRUBORATO 2P4MHZ:Shikoku Chem.cals cur ZORU 2P4MHZTCG 1.**** 
chemistry, silver dust DMAC: Dimethylacetamide DMF : Dimethylformam.de [0049] 
[Table 1] 
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■7 






No. 1 


No. 2 


No. 3 


#>M3F 


A 


A 


A 






lOOfK 


100 Bp 




N-865 


N-865 


YDCN-702 




10 


100 


100 




VE-4170 


VH-4170 


H-l 




5.6 


70 


48 




TPPK 


TPPK 


2P4MHZ 




0.5 


10 


1 




TCG-1 


7)VS.i- 


mv 




100 


190 




® m 


IMF 


DMF 


MAC 




300 


1000 


1000 



[0050] The prepared varnish of No.1-3 was respectively applied to the thickness of 30-50 micrometers on the 
polypropylene film (base film), and it heated at 150 degrees C continuously by 80 degrees C for 30 minutes for 10 
minutes, the base film was removed and removed at the room temperature after that, and the adhesive film was 
obtained. 

[0051] The chip curvature when joining a silicon chip to a leadframe using the adhesive film which measured the 
Peel adhesive strength and hygroscopicity, and was obtained in the examples 1-3 about the adhesive film obtained 
in the evaluation trial examples 1-3 was measured (Table 2). 

[Table 2] 

Table 2 Peel adhesive strength, and hygroscopicity and chip curvature of adhesive film 

** It wears. FU 1 RU MU Term Eye No.1 No.2 No.3 The Peel 

adhesive strength Kgf/chip Kgf/chip Kgf/chip and adhesion temperature : 180 degrees C 1.8 1.7 2.0 and adhesion 
temperature : 250 degrees C 2.0 2.52.3 moisture absorption <0.02% <0.02% <0.02% chip curvature 3 micrometers Four 

micrometers 3micrometei [0052] In addition, the measuring method of the 

Peel adhesive strength, hygroscopicity, and chip curvature is as follows. 

<Measuring method of the Peel adhesive strength> After having cut the adhesive film in 8mmx8mm magnitude, 
having inserted this between the 8mmx8mm silicon chip and the copper leadframe, applying the 1000g load and 
making it stuck by pressure for 5 seconds at 180 degrees C or 250 degrees C, the peeling strength at the time of 
250 degrees C and 20-second heating was measured. 

[0053] <Hygroscopic measuring method> After stiffening an adhesive film at 180 degrees C for 1 hour, it cuts in 
50mmx50mm magnitude, this is heated under reduced pressure at 120 degrees C for 1 hour, and after cooling, 
weight (X1) is measured. Then, this film is ****(ed) in ion exchange water at a room temperature for 24 hours, this 
is taken out, surface waterdrop is carefully wiped off through a filter paper, and weight (X2) is measured again after 
that. Hygroscopicity (moisture absorption) is searched for by the degree type. 

Moisture absorption (%) =(X2-X1)/X1 x100[0054] <Measuring method of chip curvature> An adhesive film is cut in 
13mmx13mm magnitude. This is inserted between a copper leadframe and the silicon chip of 13mmx13mm 
magnitude. The 1000g load was applied, it returned to the room temperature, scanned 1 1mm in the shape of a 
straight line using the surface roughness meter about this, it asked for the maximum height (micrometer) from the 
base line, and 250 degrees C was made into chip curvature, after making it stuck by pressure for 5 seconds. 
[0055] 

[Effect of the Invention] The adhesive films of this invention are low stress and a low-temperature adhesive 
property, and its hygroscopicity is low. Therefore, it can be used suitable for a copper leadframe as an object for die 
bond, and can be used still more suitable also for an insulating support substrate. Moreover, it can be used also for 
42 alloy leadframe. 
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[0017]S (II) OVa^rl^^^T^Vi:^: t> 

m^^r^^t itit i, 2-v ? r^y^^>-, i, 

3-^7^yn^y N 1, 4-^7;/^^ 1, 

5 -v^r ^ y^o^ >\ 1, 6-^*7^ y^*F-if>\ 
1, 1, 8-^75y^^ 

>\ 1, 9-v?7^;ty, 1, 10-^7^7* 

i, ii-^7^^f^^ i, 12-^7-; 

/ Yt** ^(DM^m^T ^ V. o-7x^Vyv^7; 
>\ m-7i^^^7^, p-7s^Vy^7 5 
V, 3, 3' -^7^v?7x^x-f/K 3, 4' 
— i?T $ S 5?*?=.— tvk 4, 4 ' — i?Tz.Si? 

^a^ytoi— y>K 3, 3' -i/7^^7x^W^ 
>\ 3, 4' -v^T ^ J i?y=.=- 4, a' — 
i?T ^ /^7x^;M^ V, 3, 3' -$>T3 y i^ai 
^;Vv?7/^n^^y, 3, 4' -v?T ^ y S^^—W 
4, 4' -^7^/^7x^7 
3, 3' -i/7^;^7x^;^^ 

>\ 3, 4' —itTKS i??* — /U*/U7fr>> s 4, 4' 
-S^T ;/^7x n/U^yu^; V, 3, 3' -*JT%S& 
^^n/U^yU^^ K s 3, 4' -*sT^S&Z7=.=^A>* 
/V7^ K> 4, A' -^7^7^7x^^/U7^Ks 
[0 0 18] 3, 3' -i/7^7v7x^ hV, 
3, 4' -S^rs;^7*a/Hrh^ 4, 4' —i?T 
-;7^7x^hV, 2, 2-tf;* (3-7; / 7x 
n/V) 2, 2' - (3, 4' -*?T5>S 9 Sy 

^rz/v) yp/y s 2, (4 -r ^ jy=.~ 



-(CHa) a-NHa 



2, (3 -T ^ Sy^—M 

^ih^/W^-o^D/<>. 2, 2- (3, 4' -i?TKJ 
^7x^;V) ^fr-^yioJ-n^n^V',, 2, 2 - fx 
(4— T ^ y ^rnc=i/V) ^^f-^/^n^a/^V. 1, 

3- tT* (3-7^77x7^ri/) 1, 4- 

ex (3-r ^ yy^y^y) ^v-t?:^ 1, 4-trx 
(4-r^/^^y^v) -<vifv. 3, 3' - (i, 

4- ^cn^uvtf^d -y T^fyrv)) trxr^ 
yy N 3, 4' - (i, 4-7^^u^tr^(i -y^A- 

yfy)) tr*r=y>\ 4, 4' - (i> 4 
^i/>-tf^( 1 -y ^-/u^^y^v)) trxr~y>\ 

2, (4- (3-7^7x/^y) y 

;U) /n^y N 2, 2-fcfX (4- (4-7^7x; 
=a^» :7;n^/U) 7n/>y, 2, 2 - fcTX (4- (3- 
7^7x;^y) y ^^^y/u^-a^u/< 

2, 2-bTX (4- (4-7^7xy^y) 
s^*r*yy ;vOrxi-?u;<^^ (4- (3-7^ 

/^my^rv-) ^znnA-) 7;V7^f fcf^ (4- (4 

— T% / ^i/) 3? - ylx) ^;V7-f K, tfX (4 

- (3-7^/7xy^y) 7x^;W) X/l^>\ ex 
(4- (4-7^77x/^y) :7 m ~A<) XyUjftV^ 

[0019] 7 Yy%^&^m-mfc®b*JT%><Dm 

y|?r:l*feii^7 ^ >tt^A;mtetf^/i'^Jl§v^ 
/^va7^ K. N-y ^/v- 2-tfn V Ky, ^y ^a- 

[0 0 2 0] JK«a«rtC8 OtfiilT* #£b<tt0-5 
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75 vmi*&fitr&. 

[0021] ? Ktt. ±ffiRtf?* r s. k 

2 0t~2 5 OX^^&Mmi-ZX&^ik^tfyJffe*^^ 
■Ctf 5 ^t^-C#2>„ 1 2 0<C~2 5 Ot-CSftSiS-f 5 

[0022] fl:^W**"C?Jtt*W»***»^^ EH« 
e»\ /fy^y 9 s /, h y * s >\ 7 ^ / 5 

*/?>*^3^ ^v*^ -y^y y- 

10 0 2 3] *»B8<oa»^>f^Att, -bffi^y-f^F 

f7^uAi:t5-H^5o IK«4b«^IB«:JB^5 
IRMftttttHI (B) tU«x^v/tt, 7 

1 #*4<fc*tt< t 2 ffl<z>S&8B{bt£>f - KB*#i"6 

[0 0 2 4] *M«fbtt»JBfc LT, ^#*Vtttffif, 7* 

#*©»*7-f/WAtt, (1) 5* (I) ^fh7^V^ 

£Lb&^trr h9*/v*^K— «H*«fc. * (ID G>s* 
T^^M^T^ l O^/^RhSr&tr^T ^ >-i 
SrK*S*-C»6n4#y^5 KttJB (A) ; 1 0 Ofi 
3itK*>'»BB; 0-2 0 0fii», 7^7 — A4» 
Jli ; JtsK^-^SJBil 0 OfifiWC»U 0-15 011 

tn. at^gefkniafi^j ; ^ i o omganc*f 

U 0-5 0Sm &tf*»«fcWKU (2) 
So 

[00 2 5] !RttBfbtt«aB*^ 1 d^tK** < fc t> 2 

tt, (0 5t (I) (O^r V y * /vtfis?fcZ.m7KWtf±rr V 
9#/W/ftvr&— $E7k4fcco3 o-Tr/v%«±&$trr 
/u#vra-«*4ft4:. 5*5 (ID (O^T^^^T^v 
Sri 0^e/u%£A b«r-£t*5*T S Vfc &Jx/S£-£T^&*c 



5*9^5 K»HI (A) jlOOlWHtfl^ 
K'>4< t 2fBo«fflEfttt-f S K**r*"r*>f 5 Mb 
0-2 0 0ffifi«&> *tf««ttfc*WU (2) -< 

-*:7^/uA_bi;:?&mu JnJKrt-S. rfc KIOSKS* 

[0 0 2 6] 747— «r^*£*4»ft\ 
(C) ttTIt «». *«W«)*«tt7^7 
v-y#. T^Si-, *f-9-T. 137*. ttfbft* ir 

[0 0 2 7] 7-f?-'Mrw»»7^^AH: 1 * y >T 5 

[0028] «ia{btt»J»sr*#s*fc««^^ 
ic^cr, *^fbtt«rjfr&*x«:*-&*o«#7-f 

*nS&t-±9 3*5EW*H*RMr»*U «<b+S 

[0 0 2 9] *Mifbtt»il«r**r***»&^ Sft^fb^ 
WlOift, #H5K«i (a) lOOltSl^l 

^ 0 2 0 0lMfc«iSi7^A»jjtttWI<ft 

[0 0 3 0] ?»ffijbt?fe^flg^br, ai**^«Hi, 
^HBAl«B<b«ittffl«r**i-S«»t»*»^ 

/ /-/uFt)K^p^Wb^7xy^Ai:x^ 

#y*Y ^ kwibi o omasi5i-^uo~2 o o&mn, 

ffrt. b< lio- l o ogfi£tf-C> 2 0 ofiS^Srjffi^-5 
t 7 ^ frJ*m&&ifiM 

[0 0 3 1] JBl^fesh,*:?*/— A«JBtt> ^"PK* 

tt. *#*->tlBl 0 01lll»IC»L-C0^1 5 0tl 
a, »*U<(^0—1 2 0®4«|it»&So 15 0m*Si5 

«rjB*.*tafbtt* J ^+»fcft6. 
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too3 2] mtvmmte, ***->»jfi*wfl:s*6 

(5, 4, 0) ^V^-fc^— 7 h7 7*^#U- 



[0 0 34] »Kfttt«WBi:br, l&*#\z'Pte<t 

■rs»&. *<Dit&yo<DVik urn ^n^^i^r 

^/U) ^<>~tf V % 1, 4 — tT^ (m-vl/^U^^ 

/u) TI2^ (HI) ~ (v) -e*$ 

[0 0 3 5] 




(5£ (in) <K 
cx c (CH 3 ) 



2 X{tC (CF 



CF 2 . S0 2 . S. 
3 ) 2 £r^l^ R x ^ 



[0 0 3 6] 
lit 9] 



(111) 



(iv) 



o 



D 

II 

c 



R s 
/ 




o 

I! 

-C 
II 

c 



D 



..•(IV) 



CH 9 , CF. 



SO, 



s. c 

O, C (CH 3 ) 2 X^C (CF 3 ) 2 £r^U R 5 , R 6 x 



[0 0 3 7] 
[fclO] 



H C = C H 
I I 



o = c 



N 



C2> 



= O 



H C = C H 
I I 
O = Q ^0 = 0 

N 



C H , 



cn, 



H C = C H 
I I 

O = p = O 

N 



... (V) 



[55 (V) <K mttO-4^SM^to I 

[0 0 3 8] &?&W-T?m^b}lZ>'< ^ h'it&WXD&te, 

# v j a vmm i o o mmwc%t Lto-200 is 

&*L<(20 — 1 0 0ffift#rc£>3 o 2 0 0fift«iS 
[0 0 3 9] * (III) Klk^ttfcLTtt, #Jx. 



^ 4, ^ K^^ 7 ^— /Mi— tvK 4, 

4-^*^1^ ^ K^7xr:;l/^y, 4, 

4, 4 — tf^-^W ^ K^7x^;^/^y, 4, 4- 
^K;K^x-/W7^K 4, 4 — 
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7x^7^0^^. 1, 1, 1. 3, 3, 3 — 
^7/^n-2, 2-tf* (4— «^U"f 5 K^ais 

[0040] 5t (iv) ^ Mk^» b~cte* #Jx. 

tf* C4- ^ K7x>/^ 

vO y^/V] y*>\ tr* [4- (4— ^Wf * 
^y*vO 37*^ AO yju*v2j#is, if* [4- (4 
— ^f-Y 5: K7x/^'» 7x-^] try* 

tr* (4- (4-7^07^;^) 

;v] 4 Y\ V* [4- $ K7xM 

V) 7xi;i/) ybV, 2, 2-\f* [4- (4-vl/ 

>r ^ K7*y y^— a] :/n^>\ i, i, i, 

3, 3, 3-^*7/l/*n-2 f 2-e^ [4- (4 
[004 1] Ctlb^f ^ K^»^«fk4:ffi^"fSfc 

tti o osfisptc^u-cm^o. oi-i. omsw* 

[0 0 4 2] :7-fy-<D5t>* 

CH, 

I 

H,N- (CH 2 ) 1 — 

I 

4 5. Og (0. 0 5^) Stf2, 2-tf* C^* 3 
(4-7^77x/^rV) 7^^^) ^/<V2 0. 5 
g (0. 0 5^) SrffSU, N-yfvW-2-tfo y 

^!)f-hr«*«5 2. 2g (0. 1*A0 £'>ftT 

oasiwbfc. ^*o»7t, *w*-c3dsiiil 3&i-aa& 

Tf4B$[fflSiSS^c^*>, t*»K2 5. 5g (0. 2 
5W) W!J^19. 8g (0. 2 



[0 0 4 3] 7-r7-^til 5 KSMB10 0J6 

S^iC^fLO-8 0 0 OffiSSIK $^t<H0-400 

[0044] 74 y— &m^tcm&<Di&& - iBM\t. m 

[0 0 4 5] w 5 LT#fc!7=*Xtt''*~ * KISS'S* 
afeMfc-tSftfls ^Ota6 0-2 0 0t 

OT&jfi-C> 0. 1-3 OftmmL-XlTOo %<D&, & 

[0 0 4 6]ftbhfca»7^Afi, IC LSI* 
7 A*?CQ ]) — Y7 A. #!I^5K, zcTtf^v^ 

tr, w#4r»#**5. apfRta«»^ is^s ioo- 

3 0 0t, 0. l-3 0 0#rfl"Cfc5o 
[0 0 4 7] 

ta^3t> WMW^^fW^-^ 5 0 0m 



CH 3 



O-S i 



(CH,) j-NHt 



[0 04 8] IStt^ll 1 — 3 

(35D No. l~3<7)!7~y^ 

YDCN-702 : m^i b^*^ ^ u V—j^ ;#?y* S!^ sK * V 
(mtf^f 34220) 

N-865 : 0>^-f ^^SJ, tf y, 7 ^ y — >VJ i£y v >? M 
rr^^v (31*^^^4208) 

H-l : 7x7- /W#y ^^(OH^4106) 

VH-4170 : jtSX-O*. \Z*7 ^ S —>VK S i&y y V 
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(0HSftH8) 

2P4MHZ : @toSL * a. T ✓ — A"2P4MHZ 
TCG-1 : «l» 
DMAC : v?^f/VTt HT S K 
DMF :^f;^M7^K 

[0 0 4 9] 

[^1] 



*1 E«« Wtt:M» 



» » 


V 






No. 1 


No. 2 


No. 3 




A 


A 


A 




lOOffi 


10065 


1008B 




H-865 


N-865 


YDCN-702 


Wig 


10 


100 


100 




YH-4170 


YH-4170 


H-l 




5.6 


70 


48 




T?PK 


TPPK 


2P4MHZ 


m 


0.5 


10 


1 




TCG-1 








100 


190 





mm DMF DMF DMAC 

300 1000 1000 



[0052] fc*5s tr— WttaWy^K 

m»*8 ^U/SHWU nixSr 8 mmX 8 mm<D*s V = > 

Ife^K, 1 8 0^X1*2 5 O'OT'S^fWJEhit^it*: 
co*>, 2 5 0^ 2 0»»Jf»l*(Dgi«U3aiSSr«ftU 

to 

[0 0 5 3] <&Mft(DW&m »«7^AS:18 0 
t-Cl I^PiflWfb**^, 5 0ramX5 0mm^^ 



[0 0 5 1 ] ff ffiKR 

2) e 
[3*2] 



2% 
m 



/uAtaa-e-Y ^^3?isi**^2 4P$raewu 

Htfli (X 2 ) &#j;£-r5o 2fc5eK:±0. 9MBtt (» 
(%) = (X^X^ /X^lOO 

[0054] <^^^s9<^a9£«fe> mm? 

3mmX13mm^JC»U ^hfir«!J-K7 
1 3 mmX l 3mmcO^C#$cOi/y ^l/ '-? y^f 

&0>raic#&. iooogtoM^^n, 2 5o°a 



[005 0] p-^UfcNo. 1 ~3 CO!7^;*§:<fr* 3 0 

«2 mm?^^^(D^— ^mmjiRxfytu&t^iyyR*) 



& % 7 4 * J* 



t% g No. 1 No. 2 No. 3 

jxsmmj} Kgf/chip Kgf/chip It 

•SS»fi«: 180*0 1-8 1-7 2.0 

• : 250*0 2.0 2.5 2.3 

< O . O 2 % < 0 . 0 2 % < 0 . 0 

s> ^ix 9 3/im 4|/m 3 xi 



frb<0&±mi£ (Mm) &Jfc#-C, f-^/St) t L-fce 
[0 0 5 5] 



7oy h-~:— \?<»%L% 



mmmm mm mm 



/hfflJH *^ 
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